During hydraulic fracturing experiments in the laboratory the opening of hydraulic fractures is monitored with ultrasonic transducers. The experiment closely resembles seismic monitoring surveys in the field [MEADOWS AND WIN-TERSTEIN 1994, WILLS ET AL. 1992. The extraction of information out of these experiments is critically dependent on the understanding of the elastodynamic behaviour of the thin fluid filled fractures. The laboratory experiments provide useful information on what determines the seismic visibility of these fractures, both for compressional and shear waves. The role of the fracture thickness or width on the elastodynamic response and a new method for monitoring fracture opening is investigated. Most theoretical approaches postulate the use of the classical boundary conditions. The void boundary condition assumes a stress free surface. The "fluid-filled" fracture boundary condition assumes vanishing shearing stresses at an infinitely thin fracture interface. Considering perpendicular incidence, in the first case all wave energy is reflected. In the second case all compressional energy is transmitted whereas all shear energy is reflected. Data examples from laboratory experiments clearly show that (for a perpendicular incident beam) the effect of the intervening fracture is an attenuation and dispersion of the transmitted wave, both for transmitted compressional (Fig.1 ) and shear waves (Fig.2) . No pure P-wave transmission or shear-wave shadowing is seen. Although these data can be explained by modified boundary conditions which allow for a displacement discontinuity [PYRAK-NOLTE ET AL. 1990] no physical interpretation exist for the fracture compliance or stiffness that arises in this theory. Method As an idealised model the acoustic response of a flat fluid layer embedded in a rock is taken. The transmission response of a compressional wave for perpendicular incidence is a classical problem, already known to Lord Rayleigh:
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(1)
The symbol denotes the scaled width ( ) of the layer , with circular frequency and fluid velocity . The symbol denotes the acoustic impedance ratio ( ) between the fluid and the surrounding rock. Since the impedance ratio between the liquid and rock is very small, the limiting case for for finite width might be taken. A vanishing transmission response is found, corresponding with the void condition. Since the fracture width is very small the limit might be taken , for finite impedance ratio. An undisturbed transmission response is found, corresponding with perfect contact or the "fluid-filled" fracture boundary condition. Both the fracture width and the impedance ratio counteract to determine the visibility and dispersion of the transmitted waves. In the ambiguous limit that both quantities are small, a steep amplitude gradient is created inside of the hydraulic fracture. Then the response is only sensitive to the ratio of the width and the impedance ratio . Although the single phase delay inside the fracture is small the constructive effect of all multiples results in a considerable dispersion and attenuation of the transmitted wave. The steep amplitude gradient might as well be interpreted in terms of the linear slip discontinuity model [SCHOENBERG 1980] , in which the fracture compliance is taken proportional to fracture width.
Experimental results
Since the rock and fluid properties can be measured independently outside the experiment, the dispersion seen in the transmitted waves relative to the undisturbed waves can be matched with an unknown fracture width. It appears that an extremely small fracture width can explain the observed attenuation and dispersion (Fig.3) . The fracture width was found to be around of the incident wavelength. The partial transmission of shear waves might be explained by assuming a shearing viscosity. Because of small width of the fracture and the viscosity part of the shear wave energy is transmitted.
Conclusions
The crucial parameters that influence elastodynamic fracture behaviour and visibility are fracture width and fluid
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Fig.1: Attenuation and dispersion of the transmitted P-wave
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